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EXPLANATIONS. Plate 1. 

FliOW PHENOMENA AND STRESS LINES UNDER TENSILE 

STRESS. - 

I, 2. Crinkling, crinkled. 
3, II, 13. Crumpling, crumpled and 45° stress lines. 
4, 8. Stress lines produced by defects. 
5, 12. 45''-6o* advancing stress lines regularly spaced. 
6, 7, 10. Edge-streamers or lines ; cross-bars or lines. 

9. Grooves, grooved ; folds. (See also 3 and 13.) 
14-20. 45* stress lines. 
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146 Plate 1. F. 
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EXPLANATIONS. 



Plate 2. 



FRACTURES, PRODUCED BY VARIOUS STRESSES 

(117-12S. ETC.). 



1. Pyramid, perfect. 22. 

2. Pyramid, perfect. 

3. Crowned pyramid. 23. 

4. Truncated pyramid. 

5. Half-crowned pyramid. 24. 

6. Crowned double pyramid. 

7. Truncated pyramid. 25. 

8. Double pyramid, half-crowned. 

9. Crowned truncated funnel. 26. 

10. Crowned truncated funnel. 27. 

11. Flat fracture, imperfect crown, 

radiated, mat core. 28. 

12. Flat fracture, radiated ring, mat 

core. 29. 

13. Pinnacled flat fracture, radial 

rays, mat core. 30- 

14. Radiation from defect. 3^- 

15. Crown, radiated ring, mat core. 32. 

16. Pinnacled flat fracture, radiated 33* 

ring, mat core. 34* 

17. Slightly pinnacled flat fracture, 35* 

radiated ring, mat core. 3^- 

18. Pinnacled flat fracture, radial 37- 

rays. 38. 

19. Flat fracture, radial rays, bril- 39. 
liant core, fine-grained edge. 40. 

20. Coarse-grained fracture, due to 41. 

defect. 

21. Coarse-grained fracture, due to 42. 

defect. 43. 



Coarse-grained fracture, due to 

defect. 
Coarse-grained fracture, due to 

defect. 
Half-crowned pinnacled helical 

fracture, double funnel. 
Torsion fracture, cast steel 

(210). 
Winding tests. 
Normal transverse fracture 

(275). 
Normal transverse fracture 

(275). 
Torsion fracture, low steel 

(Flusseisen) (210). 
Torsion fracture, cast iron (210). 
Normal rail fracture (275). 
Irregular rail fracture (275). 
Normal rail fracture (275). 
Noimal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275}. 
Normal rail fracture (275). 
Irregular rail fracture (275). 
Stress lines in transverse rail 

fracture (274). 
Stress lines, transverse rail test. 
Fracture, transverse rail test. 
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EXPLANATIONS. Plate 3. 

lOO-TON (100,000-KG.) W£RDER MACHINE. 

DESIGNED BY L. WBRDER, I852. BUILT BY NUERNBERG MACHINE WORKS. 

Sects, 554-573. 45». i^3^ 489, 495. ««<* 497- (J^ V9-) 

1-7. Arraug^eineut for Tension-tests, for flats and rounds. 

1-4. Load-indicator and driving mechanism; plan, elevation, sec- 
tion; Bauschinger mirror apparatus attached. 
5-6. Section in front of check-scale and through main scale. 

7. Elevation of telescope-stand. 

8-12. Arranij^enient for Thrust-tests. 

8. Longitudinal section. "^ n «.. t 
_, ^ . / Bauschinger instruments of 

o-ii. Elevation. > . . . . 

c .• . ^u u A 1- V A \ precision attached. 
12. Section at the hydraulic cvlinder. ; 



13-18. Arrang^enient for Crushing^-tests. 

13-16. Holders. ) Bauschinger's mirror apparatus at< 

17-18. Attached to machine, f tached. 

19-22. Arrangr^nient for Shearings-tests. 

ig-20. For double shear. 
21-22. For single shear. 

23-25. Arrang^enient tor Transverse Tests. 

2\ Plan. ) 

^' '. ,. , . J. With Bauschinger's apparatus. 

24. Longitudinal section. ) 

25. Section at the hydraulic press. 

20-30. Arrangement for Torsion-tests. 

26-30. Plan, with Bauschinger's measuring-apparatus. 

27. Section, through axis of test-piece. 
28-29. Elevation. 

31-36. Bauschingr^r's Measuring-apparatus. 

31. Telescope mount for torsion-tests. 
32-34. Mirror apparatus for tension and crushing-tests 
35-36. Microscopes for thrust-tests. 



EXPLANATIONS. Plate 4. 

WERDER TESTINO-MACHINES. 

DESIGNED BY L. WERDER, BUILT BY NUERNBERG MACHINE WORKS. 

Sects. 565, 571. 

l-S. Plan and Travelling-crane for the lOO-ton Machine 
(Plate 3), 

i~2. Elevation and section through laboratory. 
3-5. Details of travelling-crane. 

5-15. Werder Machine of 50 tons capacity. 

6. Plan. 

7. Longitudinal section. 

8. Elevation of driving mechanism. 

9. Scale and valves. 

10-12. Arrangement for crushing-test. 
13-15. Arrangement for tension-test. 

16-21, New Arrangrenient for Torsion-tests for the lOO-ton 
Machine. 

16-17. Plans. 

18. Elevation, driving mechanism. 
19-20. Sections through axis of test-piece and between lever and 
hydraulic cylinder. 

21. Side elevation, lever, and hydraulic press. 
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EXPLANATIONS. Plate 6c 

60-TON (60,00a-KG.) MARTENS MACHINR. 

DESIGNED BY A. MARTENS, 1884, BUILT BY NUERNBERG MACHINE WORKS. 
Sects. 524, 530, 546, 566-573, 530, and 563. PI. 5, ii, 13. (L i/j^ iij^ and 162.) 

1. Section through axis of machine. 

2. Transverse section. 

3. Elevation. 

4. Check-weights, i „_. , , . . , , 

^ . . , V With depositing mechanism. 

5. Poise-weights. ) 

6. Top view, bearing of lever. 

7. Plan and horizontal section. 
8, 9. Intensifier and circuit-breaker 

ID. Main knife-edge. 

II. Supports of balance-weights. 

12-17. Holders. 

18. Heating-furnace for hot tests. 



EXPLANATIONS. Plate 6. 

50-TON (50,00(>-KG.) TESTIXG-MACHINB, 

MOHR ft FEDERHAFF, MANNHEIM, GERMANY. 
Sects. 7a, 376, 479, 492, 493, 574-58*. PI. 6 and y. (L /^, 1884, p. 141; ^, 1884, p. 545.) 

1, 2. Glevations (hand-power shown by dotted lines in Fig. 2). 
3, 4. Meclianicul Drive. 

5-8. Apparatus lor Crushing-tests. 

11-20. Holders. 

II, 16, 17. Rope. 
12-15, 18-20. Rounds and flats. 



EXPLANATIONS. 



Plate 7 



MOHR & FKDKRHAPF TESTING-MACHINEP. 

MANNHEIM, GKRMANY. 
Sccis. ya, 376, 479 49a, 493, 517, 574-582. {L /3, 1884, p. 141; 27, 188a, p. 545.) 

Notation : /- = capacity ; S= size, length, breadth, height ; 7\ P, dimen- 
sions of test-piece. 

TeiisioUy Criisliiiigy and Transverse Test Machines; hydraulic 
power : built : 



Fig. 

Fig. 
L 
S 



5 5 

90/ 75/ 

10 ft. lo X 16 ft. 9X13 it- 81 10 ft xo X 15 ft. 5 X 10 ft. 



10 



5 
60/ 

fl. 10 X 13 ft. X 10 ft. 



10 



5 
50/ 

ft. 10 X 10 ft. X X 13 ft. X 



5 

50/ 



10 ft. 10 X 9 ft. 10 X 9 ft. 3 



5 

30/ 

10 ft. 10 X 9 ft. 2 X 10 fl. 8 



Tension, Crusliinfj^, and Transverse Test Machines; hanl 
and power ; built : 



Fig. 



4 

60/ 
10 ft. 10 X 15 ft. 5 X II ft. 5 



50/ I 50/ 

10 ft. to X 9 ft. 10 X la ft. 9 10 f I. I X 13 ft. 3 X 8 ft. 10 



Fig. , 



30/ 

10 ft. X 9 ft. I X 9 't. » 



15^ 10/ 

7 fl. 10 X 8 ft. 6 X 7 fl. 4 7 ft. 10 X 8 fl. I X 6 ft. II 



Tension Machines; hand power ; built : 



Fig. 



S 



2200 lbs. 



88q lbs. 



I ft. I X 4 ft. 7 X 4 ft. I ft. I X 3 ft. 8 X 3 ft 



Transverse Machines ; hydraulic power ; built: 



Fig. 



5 = 



80/ 

4 It. 7 X 8 ft. 10 X 7 fl. 4 



60/ 

4 fl. 7 X 8 ft. a X 7 ft. 1 



40/ 

4 ft. 7 X 7 fl- 6 X 7 ^t- 



Sprilisj^-testers ; hydraulic power ; built : 



Fi 


g- 
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2 
16/ 
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ft. 


I X 9 ft- 6 X 


II 


ll. 


8 



20/ 

9 ft X 9 fl. X 9 ft. 10 



5' 

8 ft. 6 X 3 ft. 5 X 5 ft. 5 



Trausverse Machines for Cast Iron ; hand power ; built; 



Fig. 



S 



8 

2200 lbs. 
I ft. 9 X 4 ft. I X 3 ft. 



8 
1320 lbs. 
I ft. 9 X 4 ^t. I X 3 ft. 



Wire- windings Machines; hand power ; built like Fig. 12 ; T. P. = 
0.04 to 0.24 in. diam. ; S— 50" X 16" X 14" ; wt. 160 lbs. 

Beiiding-test Machine for Sheet Metal ; hand power ; built like 
Fig. 9 ; T. P.\ S = 40" X 22" X 21' ; wt. — 450 lbs. 

Bendiiig-macliiues for Flats ; built. 



Fig. 

7. P. 
S 



10 



a in. X 0.4 in. 
4 ft. 2 X 3 ft. X 1 ft. 5 



I 



II 



3 in. X I in. 
4 ft 2 X 3 ft. X I ft. 10 



Fig. 10 for hand power. 

Fig. II for hand and mechanical power. 



PUite 7. A. 



Plate 7. B. 



Plate 7. C. 
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EXPLANATIONS. Plate 8. 

ORAFRNSTADEN TESTINO-MAGHINES. 

ALSATIAN MACHINE WORKS, GRAPENSTADEN, GERMANY. 
Sects. 49a, 493, 518, 583-586. (A /^, i8Sa, p. 8.) 

S = space (length, breadth, height) in. 

1-7« £^0"ton Machine* tension, crushing, transverse tests. .V = 9ft. 

I X 5 ft. 3. 

1. Elevation, tension-test of rounds. 

2. Longitudinal section, tension-test of flats. 

3. General view. 

4-5. Arrangement for crushing-test. 
6-7. Arrangement for transverse test. 

8. Construction of Clicck-scale« 

9. General View of lOO-ton Machine. 5"= 10 ft. 10 x 6 ft. 10 x - 

10. General View of 25-ton Machine. 5 = 6 ft. 7 x 4 ft. x — 
1 1-22. Tension-holders for Rounds and Flats. 

23-28. Shapes of Tension Test-pieces. 
21>, 30. Recording Apparatus. 
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EXPLANATIONS. Plate 9. 

50-TON (50.000-KG.) POHLMEYER TESTING-MACHINF. 

DESIGNED BY V. POHLMEYER, I879. BUILT BY H. EIIRHARDT, ZELLA, 

ST. BLASII, GERMANY. 

Sects. 465, 493, 532, 533, 534 a-e, 587-590. (Z- 259.) 

1-8. 50-toii Poliliiieyer Machines. 

Machines are built for L = 25, 50, and too tons. 
I, 2. Longitudinal section and elevation. 
3, 4. Plans. 

5-8. Crushing-test platens. 
9-14. Safety devices of knife-edges. 
15-18. Transverse-test holders. 

19-27. Details of Recording Apparatus (Martens'). 

28,29. Hand pump, 

30, 31. Intensifier for city pressure. 
Designation of detail : 80. main ; 73, valve-chamber ; 79, feed to main 
cylinder ; 78, to small cylinder ; 77, to the machine ; 75, safety and outlet 
valve ; 81, outlet. 



EXPLANATIONS. Plate lO. 

500-TON (500,000uKO.) TESTING-MACHINE. 

BUILT FOR THE CHARLOTTENBUR(; TESTING LABORATORY BY C. HOPPE 

BERLIN, GERMANY. 

Sects. 189, 457, 493, 59«-S98. 

1. Plan and section through press-cylinder. 

2. Longitudinal section of machine. 

3. Elevation. 

4. Section in front of scale. 

5. Buffers. 

6. Crosshead of press. 

7. Section at piston. 

8. Section through press-cylinder. 
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EXPLANATIONS. Plate 11, 

MACHIXES OP 
HARTIG-REUSCH, built by o. leunbr, Dresden. 

WKNDLER, •• *' FROMME. BERLIN. 

SCHOPPER, " '* L. SCHOPPER, LEIPSIC. 

LiEUNER. 

Sects. 482, 539, 540, 542-545 (^ 2rs\ 539i 543 (^ ^AJ). 5 j6. r3». 543 (^- ^2-^)- 

1-8* Scliopper's Maclliue^ for tests of thread, paper, etc., etc. 
Z = 20 lbs. to I ton. 

9-13. Hartig-Reusch Machine, for tests of thread, paper, etc., etc. 
L = 8-41 lbs. ; for larger capacity built of somewhat different design. 

14-27. Weiidler's Machine (Martens' release) for paper tension-test. 
L = 19-14 lbs. 

28-49. Leiiner Machine, for tension, crushing, and transverse testa. 
Z, = up to I ton. 
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EXPLANATIONS. Plate 12. 

MARTENS' IMPACT MACHINES. 18S5-1806. 

BUILT BY E. BECKER, BERLIN, AND BY THE CHARLOTTENBURG TESTING 

LABORATORY SHOPS. 

Sects. aaS, 229, 330, 233. (L 100^ ISS% fSS-) 

1-21. Machinefl for Impact-, Orashins^-y Tensioii-y and 
Trausverse-tests. 

Drop up to 14 ft. 10. in. 

I, 2. Elevation and section. 

3. Plan. 

4, 5. Movable scale (clamp). 

6-13. Balls (66-440-lbs.). 

14-17. Dies (for flanging-test). 

18-21. Arrangements for tension-tests. 

22-30. Impact Machines for Tests of Flags, Pasteboard, 
Glass, etc. 

With balls of from i-ii lbs. ; drop up to 6} ft. 

31-35. Machine for Repetitive Impact-tests of Ropes, 
Chains, Ballast, etc. 



EXPLANATIONS. Plate 13. 

TESTING-MACHINES OF 

GOLiIjNER, built by F. J. MUELLER, PRAG. 

PFAFP, '* •• R. FERNAN A. CO., VIENNA. 

31 ARTEXS, •* •' CHARLOTTENBURG TESTING LABORATORY SHOPS. 

Sects. 598-60X ; 45a, 479, 490, 493. {L 230). 

1-14. Golliier Machine. Z = 20 tons. 

1. Elevation. 

2. Section. 

3. Power-pump. 

4. Arrangement for transverse tests ; section. 

5. Arrangement for torsion-tests ; elevation. 

6. Plan of machine. 
7-9. Tension-holders. 

10-14. Crushing-holders. 

15- 17. Pfaft' Machine. Z = 70 tons. Elevation, section, and plan. 

18-31. Martens* 5-ton Machine. 

18-20. General views. 
21-31. Detail. 
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196 Plate 13. D. 



Plntc 13. E. 
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EXPLANATIONS. Plate 14. 

AMSLER-LAFFON TESTING-MACHINES, 

SCHAFFHAUSEN, SWITZERLAND. 
Sects. 6oa<€o9, 453, 477, 550, 561. (Lj). 

1. GrushinsT- and Transverse-test Machine* £ = 2 tons; S 
= 25i X 23i X 88^ ; 7\ /'. = 13 X 8J X 4f in. 

2. Machine for Simultaneous Tension and Torsion* Z = 25 1. : 

torsional moment = 8400 in. lbs.; .S" = 47 X 47 X 130 in. 

3. Crushing-test Machine (cement and mortar). Z = 33 ; S := 
31 X 31 X 82f in. 

4. Tension Wire-tester. Z = 30 t.; 5" = 25I X 27^ x 94j; T» P, = 
21} /.; {/. = -fg in. 

5. Tension-machine ; for hand and power. Z = 25 t.; S = 25} X 

39i X 1 18 J in. 

6* Tension-, Crushing-, Transverse-power Machine. Z = 50 

t. ; S= 29i X 29J X 118 in.; Si =37^ X 35l in. 

7* Crushing- and Transverse-test Machine. Z = 60 t. ; .9 = 

39} X 31 X 86J in.; 7\ P. = 9} X 7 X I3i in. 

8. Autographic Recorder for Tension, Crushing, and De- 
flection. 

9. Crushing- and Transverse-test Machine. 50, 100 and 150 t.; 

.9 = 36i X 25t X 160 in. Pump Si = 37i X 35i in. 

10. Torsional Wire-tester; Z = 335 in. lbs.; 5= 41 J X 23J x 47 in.; 
T, P. — I •= 15J in.; d, = 0.080 — 0.37 in. 

11. Wire-winding-test Machine. 5" = 22 x 4} X 12 in.; T. P, = 

/ = 8"; </. = 0.080 — 0.27 in. 

12* Crushing- and TransTcrse-test Machine* Z = 5 t.; S ^2n\ 
X 25I X 94i in. 

13* Bending-test Machine, i^ = 70 t. ; .$• = 40 x 25J x 43; T. P. = 

6| X 2} in. 

14* Circular Bending-test Machine. L= 21,300 in. lbs.; S = 35^ 
X 27I X 71 in. ; r. P. = 4} X 3i X 0.8 in. 

15-20. Holders for Tension-test* 



Plate 14. A. 



Plate 14. B. 



Plate 14. O. 
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EXPLANATIONS. Plate 16. 

FRENCH TKSTING-MACHINES. 

Sect. 6io. 

1, 2. Mariu-Darbel Mticliiiie; 65 lbs., 2, 5, 10, 15, 30, 60 and 100 

tuns. Small machines without levers. 

ti-5, Thoiuasset MneliiiieH; for torsion-tests. 

U. Tlioiiiasset Machines. /- — 25. 50 tons and less than i ton. 

7. Lie Creii.sot Machines. 

8-11. Dynaiiioiikcter of the Paris, Lyons & Mediterranean 

l{y, L = 20 tons. 

12-14. Dynamometer of the P., L. & M. Ry* Z = 80 tons. 

15. St. Chanioud Macliine. Z = 50 tons. 

16. DesgfolfeSy Olliviery Ciirioni Macliines. 

17. 18. Chain-tester of the P., L.. & M. Ky. 
19, 20. Delaloe Machine. 

21, 22. B. Trayvoii Macliine, of the Mulatiere, Lyons, Steel 

Worlds. /. = 10, 25, 30, 35 and 40 tons. 

23. Maillard Macliine. Z = 25 tons. 

24. E. Marie Machines of the P., L. & M. Ry. Z = 100 tons. 

25. M. £. Petit Machine. 

Bibliography to Figs.: 

1, 2 . (Z W^, ISS, mv, 3-6 : (Z ISS. 249); 7 : (Z lOS); 8-14, 17, 18. 21. 
22. 24 fA 10;.\ 7cSV?, :J4^); 16 : (/. WJ); 18: iL .?10); 19. 20: (Z 10:?, 
i83 ; 84, 1S88, p. 5); 28 : (Z i^,-;^, 183, :JOy); 26 : (Z i£/j). 
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lute 15. C. 




2IO Plate 15. D. 




Plate 15. E. 



EXPLANATIONS. 



Plate 16. 



BRADFORD COLLEGE lOO-TON (100,00a-KG.) WICKSTEED 

MACHINE. 

DESIGNED BY J. H. WICKSTEED. BUILT BY J. BUCKTON ft CO. LIMITED, 

LEEDS, ENGLAND. 

Sects. 611-618, 485 and 519, PI. 16 and 17 (L 4q, 1884, p. 180; 4St i88<^t 11* P- 37; ^. 1886, II. p. 

176; 2^). 

1, 2. Arraiigenieut for Tli rust-test. 5 = (/ = 72 in.; / x w = 9 
X ^ in.). 

3-5. Arrangement for Torsion-test. Z = 78,000 in. lbs.; S = 
(</ = 2 in.; / = 12 in.). 

6, 7, 9. Arrang^enient for Transverse Test, s = {/ = 125 in.; 
w = 9 in.; « = 68 in. 

8, 10. Arrangement for Tension-test with Recorder. s = 

71 in. 

lly 12. Views and Arrangement of Machines. Vertical 
Machines : 



Mach. No. 



9, 10 


8 


7 


6 


5 


4 


3 


2 


100 t. 


60 t. 


50 t. 


30 t. 


15 t. 


10 t. 


5 t. 


2)4 t. 



I 
.9 t. 



Nos. I, 2, for cement, wire, thread, or transverse tests of cast iron ; No. xo is a 4.coIumn 
machine with cross-head ; small machines are driven by screw- power ; all machines can be 
arrang-ed for tension, crushing, transverse, torsion and shearing-tests. 
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EXPLANATIONS. Plate 17. 

l-G. Machiues of Greenwood & Batley, Lim., Leeds, Eng. 

Sects. (619-622). 

1. Machine for tension, crushing, bending, torsion, etc. 

2. Machine for tension, crushing, bending, torsion, etc. 

3. Vertical machine for wire, leather, cloth. 

4. Movable chain-tester (without scale). 

5. Wire-tester, for tension only. Also a similar machine of same 

capacity for tension and torsion. 

6. Machine for testing wire, thread, textile fabrics, cement in ten- 

sion. 

7- 10. Machines built by J. Bucktou & Co., Liim., Leeds. 
Sects. 611-618. 

7. Horizontal machine for tension, crushing, bending, torsion, with- 

out changing holders. 

8. Vertical machine for tension, crushing, bending, torsion, shearing. 

9. Vertical machine No. 4, arranged for torsion and transverse tests. 
10. Duplex bending-machine No. 3 ; 10 strokes per minute ; for bars 

of 1.8 X 2 X I in. ; made in three styles. 



Plate 17. A. 



Plate 17. C 



Plate 17. E. 
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EXPLANATIONS. Plate 18. 

160-TON (185,000-KG.) EMERY^SELIjERS MACHINE. 

DESIGNED AND BUILT BY WM. SELLERS & CO., PHILADELPHIA, PA. 
Sects. 623-635, 483, iSx,, 501, 505, 559. (L 2//, 2/g, 242.) 

1-13. lioad-indicator mid Details. 

I, 2. Vertical and horizontal sections. Support and initial strain- 
ing-device ; guides of movable parts in the frames. 
3. End view. 
4-6. Support of initial straining-device. 
7-n. Construction of supports. 
12, 13. Construction of small chamber in scale-case. 

14-18. Driving' Meclianisin and Details. 

14-16. Views of power and adjustment. 

17. Hydraulic press. 

18. Gear-train for adjustment of 14-16. 

19-33. Holders and Details. 

19-30. 32. Tension-holders. 

31* 32. Holders for crushing-test. 

34, 35. Supporting-saddles. 







|l ■ 



:""'^-» 




M. 





EXPLANATIONS. 



Plate 19, 



RIKHIiU TKSTING-MAOHINES AND APPARATUS. 

DESIGNED AND BUILT BY RIEHL^ BROS. TESTING-MACHINE CO., PHILADELPHIA, 

PA., U. S. A. 

Sects. 636-639, 460, 526-528. (A J/, 1881, p. 147.) 

I9 2» Power Machines for Tension, Crusliiugy and Trans- 
verse Tests; built: 




The machine may be 
operated at eight dif- 
ferent straining-speeds 
= yi in. to 7 in. per min. 



3. Power Machine for Tension Crushing:, and Transverse 

Tests; built : 



Like Fig. 


1 

3 


In diflf<»rent sizes of capacities = 5 tons 


L = 


50 t. 


up to 150 tons, 5, 10, 15, 20, 25. 30, 50, 


75,ioo.and isotons.wiihsix straining- 


S = 


6 X 9ft. 3 in. X 2 ft. 9 in. 


speeds = 0.6 in. to 3^ in. per min. 



4tf 5. Power Macliines for Tension, Crushing^, and Trans- 
verse Tests. [Same as previous, but with automatic operation of 
poise.] 

6. Power Machine for Torsion-tests. Capacity Z = 5000 lbs.; 
5 = 3 ft. 10 in. X 6 ft. 4 in. X 3 ft. 

7, 8. Transverse-test Machine with Deflection-indicator 

for Cast Iron ; built : 



Like Fig. 
Z = 
S = 



5000 lbs. 
4 ft. 10x3 ft. 8X1 fl.6 



8 

3000 lbs. 

3ft.2X3ft-iXift.4 



8 
2400 lbs. 



Other types 
of these ma- 
chines are 
also built. 



9. Chal n-te.sters ; built for : Z -= 25 tons ; Load-indicator 5"= 6 ft. 6 X 
4 ft. 6 X I ft. 3 : Driving Mechanism 5 = 2 ft. 6 X 2 ft. 6 X 2 ft. ; length 
of chain up to 100 ft.; built of different type of capacity L ss 150 tons. 



lOy 12, 17, 19. Power and Hand Springs-testers; built: 



Like Fig. 


17 


12 


12 


L = 


40 t. 


5, I2>^. 15 t. 


15 t. 


V — 


8 ft. X 4 ft. 6 X 13 ft. 




5 ft. 8 X II ft. X 5 ft. 






Like Fig. 


19* 


'9 


10 


L=z 


12)4 t. 


5 t. i 2>^ t. 


S = 


6 ft. 6 X 10 ft. X 5 ft. 2 


6 ft. X 10 ft. 6 X I ft. 45 ft. X 6 ft. 4 X 2 ft. 4 



Machine 19* is a pair of similar machines side by side. Machines 
12, 17 and 19, hydraulic. 

11. Tension, Crushing:, Transverse Machine, hand-pump. 
Z = 25 t. ; 5 = 8 ft. X 7 ft. X 2 ft. 6 in. ; 7\ P. 6 in. to 24 in. 

13, Tension Machine. Hand-power, Z = 10 t. ; 6' = 5 ft. 9 x 7 ft. x 

2 ft. 6. 

14, 15, 16. Cloth-testers ; built : 



Like Fig. 


14 


L = 


500 lbs. 


S = 


26 in. X 20 in. X yi in. 



15 

500 lbs. 



15 
1000 lbs. 

5 (t. 6 X 24 in. X 8 in. 



16 

100 lbs. 

26in.X25 in.xS in. 



20. Ceuient-testers. -^ = 600 lbs.; .S' = 38 in.X i6in.X 15 in.; is also 
constructed with travelling-poise. 

21. Paper-tester. Z = 100 lbs.; S = 24 in. x 12 in.x 12 in. 

16, 26-31. Details of Recorders of various kinds. 

Fig. t8. Lever-system for multiplying extension ; Figs. 26, 30. Record 
by poise; Figs. 27-29. Details thereof ; Fig. 31. Another recorder. 



22-25. Holders ; and Fig. 22. Shape of Cast-iron Test-piece. 



Plate 19. A. 



Plllt«r 1». B. 



Flate 19. C. 




Plate 1». I>, 





330 Plate 1«. E. 





i 
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Plate 19. F. 





29. 






24. 







op 



28. 






EXPLANATIONS. 



Plate 30. 



OLSEN TESTI\C;-MAC:'HIX«S AXD APPARATUS. KKEl^'S 

IMPACT 3IACHINK. 

BUILT BY TINIUS OLSEN & CO., PHILADKLPIII, PA., V. S. A. 
Sects. 640-643. 486 and 525. (L loz, nj^ji, 1879. p. 36; 1883, p. 39.) 

I9 2. lOO-toii Maeliiiie ; designs. 

3-5. Automatic and Aiito^rapliic* Maohiiio. 

6-13. Details of this Machine. 

14, 15. Similar Machines^ for Short and Long: Test-pieces; 

built : 



Like 










Fig. 


14 


14 


15 


15 


r- 


200 I. 


150 t. 


100 t. 


50 t. 


s = 


lafl.Xxifl.Xs^t. 4 


ti ft.4Xiofl. 6X4ft.8 


8fl.9X7fl.X4 ft. 5 


7 ft. 9X5 ft. 8X3 ft. 2 



16- H>. Machines Operated hy Hand or Power, No. i6 Arranged 
for Determining Stress. 



Like Fig. 


16 


17 


16 and 17 


18 


L = 


100 t. 


30 t. 


25 


20 


S = 
7\ P, = 








4 ft 8 X 4 ft. 2 X 
2 ft. 4 


Like Fig. 


18 


19 


19 


19 


L =r. 


15 


10 


7i 


5 


S = 

r. p. = 


4 fl. 4 X 3 ft. 10 
X ail. 


4 ft. X 3 ft. 6 X 

I ft. 9 


3 ft. 6 X 3 ft. X 
X ft 6 


3 ft. X a ft 10 X 
1 ft. 4 



No. 16. Convertible into tension, crushing, and transverse machines. 
Nos. 18 and 19 do.; especially suitable for instruction; No. 19 largely 
used in foundries. 

20, 21. Wire, Hoop-iron, Horsenail, etc.. Testers, for hand 
and power ; built : 



Like 






Fig. 


20 


20 


/. r= 


TO t. 


7i 


5" = 


4 ft. X 6 ft. X a ft. 


3 ft. 6 X 5 ft- 


r,p. = 


up to 3 ft. 1. 





20 

5 



21 



3 fl.6 X 3 ft. 4X IX in. 



22. Cemeiit-testersy for Teiisiou, Crusliiiigr, and Transverse- 
Tests, for hand and power: 



Like Fig. 


/. = 


6 = 



22 22 

lOOO lbs. 2000 lbs. 

4 ft. X 5 ft. o X 1 £l. 4 , 4 ft- 6 X 5 fl lo X i ft. 4 



2«{-25. Macliiues for Textile Fabrics ; built : 



Like Fig. 


23 


24 


25 


L - 


200 lbs. 


100 lbs. 


20 lbs. 


•— 


TO in. X a ft. 9 in. X 8 in. 


10 in. X a ft. 3 X 8 in. 


— 



26,27. Cliain-testers ; built: 



Like Fig. 


26 


26 


26 


26 


27 


L - 


200 t. 


150 t. 


ICO t. 


50 t. 


25 t. 


S = 


120 ft. 


180 ft. 


115 ft. 


Ill ft. 


8 ft. 3X4 ft. X3 ft. 



28,29. Spring-testers; built: 



Like Fig. 
L = 

S = 



28 
20 t. 



28 
30 t. 



10 ft. 10 X 6 ft. X 5 ft. 6 12 ft. 6 X 6 ft. 6 X 5 ft. 6 



28 
40 ft. 
13 ft. 6 X 7 fi. X 5 ft. 6 



Like Fig. 

L = 
S = 



28 
50 t. 



29 
2500 lbs. 



14 fl. 6 X 7 ft. 6 X 5 ft. 6 I 4 ft. 6 X 3 ft. X 2 ft. 



29 

4000 lbs. 
5 ft. X 3 ft. 4 X I ft. 4 



No. 28. For tests under steady and under moving load. No. 29. Tension- 
and crushing-tests. 

SO. Transverse Machines for Cast-iron with Deflectonieter. 

Several types. 

31, 32. Torsion Maciiiiie; built : 



Like Fig. 


31 


31 


31 


32 


/, - 


1500 lbs. 


5400 lbs. 


18000 lbs. 


Torsion tool for 


S = 


18 X 4 X 3 ft. 


2oft.X4ft.4X4f<.4 


-jaft.X sfl.X sft. 10 


machine Fig. 


7\ P, = 


up to li in. X 16 ft. 


2 in. X 16 ft. 


3J in. X 16 ft. 





33. Keep's Impact Pendulum Machine (Heisler Type), foi 
Cast Iron. 



Plate 20. A. 



Plate '£0. B. 
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Plate SO. D. 



Plate 20. F. 



Plate 20. F. 



i 



I 
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